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CONVERSION FACTORS

Multiply By To obtain

foot (ft) 0.3048 meter

square mile (mi?) 2.590 square kilometer
acre-foot (ft) 0.001233 cubic hectometer
cubic foot per second (ﬁ3/s) 0.02832 cubic meter per second
gallon per minute (gal/min) 0.06308 liter per second

gallon per day (gal/d) 0.003785 cubic meter per day

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by
using the following equation:

°F = ].8(°C) + 32

ABBREVIATED WATER-QUALITY UNITS

Chemical concentration and water temperature are given only in metric units. Chemical concentration in water is given
in milligrams per liter (mg/L) or micrograms per liter (ug/L). Milligrams per liter is a unit expressing the solute mass
(milligrams) per unit volume (liter) of water. One thousand micrograms per liter is equivalent to 1 milligram per liter.
For concentrations less than 7,000 milligrams per liter, the numerical value is about the same as for concentrations in
parts per million. Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (uS/cm at 25°C).

VERTICAL DATUM
Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929-—a geodetic datum derived

from a general adjustment of the first-order level nets of the United States and Canada, formerly called “Sea Level
Datum of 1929.”
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Ground-Water, Surface-Water, and
Water-Chemistry Data, Black Mesa Area,
Northeastern Arizona—1995

By G.R. Littin and S.A. Monroe

Abstract

The Black Mesa monitoring program is designed to document long-term effects of
ground-water pumping from the N aquifer by industrial and municipal users. The N aquifer is
the major source of water in the 5,400-square-mile Black Mesa area, and the ground water occurs
under confined and unconfined conditions. Monitoring activities include continuous and
periodic measurements of (1) ground-water pumpage from the confined and unconfined parts of
the aquifer, (2) ground-water levels in the confined and unconfined areas of the aquifer, (3)
surface-water discharge, and (4) chemistry of the ground water and surface water.

In 1995, ground-water withdrawals for industrial and municipal use totaled about 7,070
acre-feet, which is about a 3-percent increase from 1994. Pumpage from the confined part of the
aquifer increased by about S percent to 5,560 acre-feet, and pumpage from the unconfined part
of the aquifer decreased by about 6 percent to 1,510 acre-feet. Water-level declines in the
confined area during 1995 were recorded in 11 of 15 wells, and the median change was a decline
of about 1.8 feet as opposed to a decline of 2.3 feet for 1994. The median change in water levels
in the unconfined area was a decline of 0.1 foot in 1995 as opposed to a rise of 0.1 foot in 1994.

The average low-flow discharge at the Moenkopi streamflow-gaging station was 3.1 cubic
feet per second in 1995. Discharge was measured at three springs. Discharge from Moenkopi
School Spring decreased by about 0.8 gallon per minute from the measurement in 1994.
Discharge from an unnamed spring near Dennehotso increased by 2.6 gallons per minute from
the measurement made in 1993. Regionally, long-term water-chemistry data for wells and
springs have remained stable.

INTRODUCTION

The N aquifer is the major source of water for
industrial and municipal users in the
5,400-square-mile Black Mesa area (fig. 1) and the
ground water occurs under confined and
unconfined conditions. The aquifer consists of
three rock formations—the Navajo Sandstone, the
Kayenta Formation, and the Lukachukai Member'
of the Wingate Sandstone—which are all of early
Jurassic age (Peterson, 1988). These formations
are hydraulically connected and function as a
single aquifer referred to as the N aquifer (fig. 2).

Total withdrawals for industrial and municipal
use from the N aquifer in the Black Mesa area
generally have increased during the last 27 years.

Peabody Coal Company began operating a strip
mine in the northern part of the mesa in 1968. The
quantity of water pumped by the company
increased from about 95 acre-ft in 1968 to a
maximum of 4,740 acre-ft in 1982. The quantity of
water pumped in 1995 was 4,340 acre-ft.
Withdrawals from the N aquifer for municipal use
increased from an estimated 250 acre-ft in 1968 to
a maximum of 4,500 acre-ft in 1991 and decreased
to about 2,730 acre-ft in 1995.

'The name Lukachukai Member was formally abandoned by
Dubiel (1989) and is used herein for report continuity in the
monitoring program as it relates to that part of the Wingate
Sandstone included in the N aquifer.
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